Background and Objectives: Impacted cerumen is a common condition in adults. It is commonly believed that wearing hearing aids may increase the cerumen impaction, although no empirical evidence exist. The current study was aimed at studying if the use of hearing aids increase the likelihood of impaction of cerumen. Subjects and Methods: The study used retrospective design. The study sample included 164 consecutive patients who were referred to cerumen clinic from Royal Glamorgan Hospital, Wales. Audiologist classified the cerumen impaction into four categories (i.e., no cerumen; non-occluding cerumen; occluding cerumen; and fully non-occluding cerumen and debris). Chi-square analysis was performed to study the association between hearing aid use and cerumen impaction. Results: The current study results showed no association between hearing aid use and cerumen impaction. Also, there was no association between right/left ear and cerumen impaction. Conclusions: These results interesting and contrary to our assumption that hearing aid use increases the likelihood of cerumen impaction. More well-controlled studies with prospective designs are needed to confirm if these results are accurate.
Introduction
Cerumen (i.e., ear wax) is defined as a "mixture of secretions (sebum together with secretions from modified apocrine sweat glands) and sloughed epithelial cells, and in a normal substance present in the external auditory canal" [1] . Impacted cerumen is defined as accumulation of cerumen that causes symptoms and may prevent an assessment of external auditory canal including tympanic membrane [2] . It is a common condition and has an incidence in the United Kingdom of around 2.3 million people [3] . Cerumen impaction is reported to be present in approximately 10 percent of children, 7 percent of normal healthy adults, up to 57 percent of older patients in nursing homes [4] . Often impacted cerumen can cause unpleasant symptoms [5] and sometime it can also be associated with serious consequences such as hearing loss, social withdrawal, poor work function, and perforated eardrum [6] .
Cerumen protects the skin in the canal and is naturally extruded [2] . In general, cerumen is a component of the desquamation process, whereby cerumen and other debris, such as epithelial tissue migrates laterally to the external auditory meatus and simply falls out of the ear canal. However, cerumen may accumulate and occlude the canal of one or both ears causing discomfort and other consequences.
It has been postulated that the desquamation process may be compromised causing impaction. Current opinion suggests that anatomically narrow and deformed canals, number of hairs in the external auditory canal, and certain dermatological complaints may increase the susceptibility to impaction [2] . It has been suggested that physical barriers to natural wax extrusion including wearing hearing aids, using cotton buds and earplug-type hearing protectors may increase the likelihood of cerumen impaction [7] [8] [9] . It is also a common belief in audiology practitioners that wearing hearing aid increases cerumen impaction. Moreover, this information gest discussed in most hearing aid rehabilitation counselling sessions. However, we are unable to find any empirical study that supports this assumption.
Based on these observations we hypothesise that the use of hearing aids will increase the impaction of cerumen. Consequently, this formed the basis of the current study objective.
Subjects and Methods

Participants
The study sample included 164 consecutive patients who were referred to cerumen clinic from Audiology Department, Royal Glamorgan Hospital, Cwm Taf Health Board, Rhondda Cynon Taff, Wales. Ethical approval was obtained from Cwm Taf University Health Board, Wales (Approval No: CT/325/13). Generally, as the National Health Services is the biggest provider of healthcare services with over 90% market share, it is very unlikely if they had consulted other professionals for wax removal. However, we are unsure if the participants had cleaned their ears before visiting the clinic.
Data collection
In this study four audiologists (1 male; 3 females) were involved in cerumen classification and collecting the data. Table 1 provide demographic details of the audiologists. The cerumen "pathway" was developed in 2008 and the audiologists were trained under supervision of the ENT consultant. Microscopic examination with suction was used and audiologists completed a clinic proforma after examination of the cerumen. The proforma consisted of demographic information of the subject (e.g., age, gender, hearing aid use) and additional factors related to classifying cerumen. This information was recorded as a precautionary measure in case of minor trauma to the ear canal. Audiologists categorized the cerumen impaction into four types. Table 2 provide information about the classification used. The classification of the cerumen was agreed at the start of the process (i.e., prior to seeing the subjects) and there was a clear understanding and agreement by the audiologists and the ENT consultant of the cerumen classification process. In ambiguous cases, there was a discussion over the most suitable classification regarding the cerumen category.
Data analysis
A chi-square test was used to analyse the categorical data with an alpha level of 0.05 to determine the statistical significance.
Results
In a sample of 164 subjects, 73 (44.5%) had cerumen in a single ear and the remaining 91 (55.5%) subjects patients had cerumen in both ears resulting in a total number of 255 ears with cerumen (Table 3 ). For subjects with bilateral ceru- men, the cerumen category was same in both ears in 86 subjects (94.5%). Hence, we felt that the data would be skewed if we included the bilateral cerumen subjects as two separate ears. Therefore, one ear data (i.e., right or left ear irrespective of hearing aid use) was chosen randomly to be included in the analysis. This resulted in a sample of 164 ears in 164 patients (i.e., only one ear data in each patient).
The chi-square analysis in a sample of 164 ears (i.e., with or without hearing aid use) and cerumen impaction category (i.e., no cerumen, non-occluding cerumen, occluding cerumen, or occluding cerumen and debris) as variables showed no association (Table 4) . It is important to note that in unilateral hearing aid fitting in bilateral hearing loss patients the choice of side of hearing fitting may be based on the handedness and the right/left ear may have some bias. However, in our sample there was equal spread of right and left ears with cerumen (i.e., 81 right and 83 left ears-which equates to 49.4% and 50.6% respectively). Also, chi-square analysis showed no association between right/left ear and cerumen impaction (Table 4) . These results suggest that there is no relationship between hearing aid use and increased cerumen impaction.
Discussion
The current study was aimed at studying if the use of hearing aids increase the likelihood of impaction of cerumen. Study results suggest no association between hearing aid use and cerumen impaction. This is contrary to general assumption that wearing hearing aids increase the chances of cerumen impaction [8, 9] .
Cerumen management is an important component of medical professionals practice including otolaryngologists. However, general practitioners are becoming more reluctant to offer cerumen management techniques such as syringing as it is associated with clinically significant complications [10] . For this reason, over the last decade cerumen management has become a part of audiologists extended scope of practice in many countries including UK and USA [11] . Now a days audiologists provide information about self-management of cerumen (e.g., ear drops) and in many places trained audiologist are involved in cerumen removal using microscopic techniques. Despite this almost all audiologists talk about ear hygiene during hearing aid rehabilitation sessions. As the evidence-based practice has become an important component of healthcare practice it is important to provide patients with accurate information based on the evidence. Hence, the current study results may be useful for otolaryngologists and audiologists especially for counselling purpose.
Strengths and limitations
This is the first empirical study (as known by authors), which looks into association between hearing aid use and cerumen impaction. Hence, the study results are important in the field of otology and audiology. The study employed a retrospective design, which is the major limitations of the study. It is likely that some individuals may have cleaned their ears before visiting the audiology department. Moreover, the participant's ear mould type may influence the cerum migration.
These information may have some bearing towards study results, although these information were not collated. 
